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EDFNo.: 3282 EDF Rev. No.: 0 Project File No.: 23052 
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2. Index Codes: 

Buildingflype NA SSC ID VES-SFE-20 Site Area INTEC 

3. NPH Performance Category: or IXI N/A 

4. EDF Safety Category: or IXI N/A SCC Safety Category: C.G. or 0 N/A 
~~~ 

5. Summary: 
This Engineering Design File document was prepared for the SFE-20 Hot Waste Tank remediation 
design project. The purpose is to document the structural design and analysis preformed in support of 
the remediation work to retrieve and dispose of the underground hot waste storage tank. This 
Engineering Design File contains the calculations and sketches for the design and the vault roof 
removal and demolition, tank removal analysis, and rigging design and the design of a precast 
concrete replacement roof to be placed back on the vault once the tank has been removed. 

6. Review (R) and Approval (A) and Acceptance (Ac) Signatures: 

(Name and Mail Stop) 1 

If Yes, what category: 
8. Does document contain sensitive unclassified information? 0 Yes IXI No 
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0250 
Until dismantlement or 
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10. Uniform File Code: obsolete. Disposition Authority: A1 7-31-a-1 
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VES-SFE-20 Hot Waste Tank Retrieval 
and Demolition Structural Design 

1. PURPOSE 

The Vessel-Storage Fuel Exterior (VES-SFE)-20 Hot Waste Storage Tank will be removed and 
disposed of as part of the Waste Area Group 3 (WAG 3 )  cleanup plan. This project will remove the tank 
and its contents; the vault; the remainder of the SFE-20 structures, piping, and other components; and any 
potentially contaminated soils and transport them for either on-Site or off-Site disposal. Excavation and 
removal of the VES-SFE-20 Tank System, plus any contaminated underlying soils, are complicated in that 
active structures and utilities exist near the excavation site. In addition, the tank is located approximately 
10 ft below grade with the vault floor extending deeper. An active concrete pipe corridor supporting 
operation of VES-SFE-106 was constructed over a portion of the VES-SFE-20 vault and doweled into the 
foundation of CPP-642, hrther complicating removal. As a result, the approach for the removal of the 
VES-SFE-20 Tank System will consist of two phases. 

Phase I will consist of removing the tank and piping from within the tank vault by excavating down 
to and exposing the concrete vault roof. The vault roof will be removed as well as the tank and associated 
piping. A replacement precast concrete roof will be placed over the vault and the area backfilled. The site 
will be returned to a safe condition until the commencement of Phase 11. 

Phase I1 activities will consist of removing the concrete structures, including the vault, tunnel, and 
pump pit, as well as the remaining piping, Building CPP-642 structure, and any contaminated adjacent 
and underlying soils. Phase I1 activities will occur following the closure or deactivation of VES-SFE-106 
and CPP-648. 

2. SCOPE 

The scope of this analysis and design includes the calculations, sketches, drawings, and diagrams 
required to support the structural design of the remediation work. Specifically, this will include the design 
of the existing vault concrete roof removal process, a replacement roof design, and the design and 
analysis of the tank removal method. 

3. CONCLUS IONS/RESU LTS 

See Appendix A for detailed drawings of the final design 

4. SAFETY CATEGORY 

The VES-SFE-20 remediation work has been considered a "Consumer Grade" project and all 
design and construction will comply with the quality requirements specified for this level of safety 
category. 

5. NATURAL PHENOMENA HAZARDS PERFORMANCE CATEGORY 

Natural phenomena hazards loads do not apply to this project and will not be considered. 
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6. STRUCTURE SYSTEM OR COMPONENT DESCRIPTION 

The SFE-20 Hot Waste Tank System is also known as Site CPP-69, which consists of a concrete 
vault containing an abandoned radioactive, liquid-waste storage tank. The top of the tank vault is located 
about 3 m (10 ft) below grade. The tank system consists of the tank contents, tank, and associated 
structures located east of Building CPP-603. The VES-SFE-20 system includes the VES-SFE-20 tank, 
tank vault, access tunnel, associated pump pit, and Building CPP-642 with related piping and 
instrumentation. 

7. MATERIALS 

INEEL Drawing No. 105972 identifies the concrete to have a compressive strength of 3,000 psi 
and the reinforcing steel to have a minimum yield stress of 20,000 psi. 

8. DESIGN LOADS 

The items that are to be removed shall be analyzed using their calculated dead weight. The SFE-20 
tank load shall include the interior piping plus 371 lb of sludge, which may be present. Egging will be 
designed assuming a maximum of two lift points will carry the lifted load. The vault replacement roof 
shall be designed to carry the soil weight above the vault. 

9. ASSUMPTIONS 

The vault roof slab should be removed in one piece, if possible to minimize exposure. The vault 
concrete is in good condition as observed in existing photographs and video inspections. 

Access to the bottom of the tank is very restricted and no lifting fixtures are currently attached to 
the tank requiring rigging to be attached to the top of the tank. The vault roof opening will be smaller than 
the tank, requiring the tank to be lifted out at an angle. Assume two cranes will be used to safely perform 
this lift. It is assumed that the tank has no significant corrosion and is good condition. 

I O .  ACCEPTANCE CRITERIA 

Vault Roof Removal: The roof slab was analyzed for structural integrity during lifting to the 
requirements of ACI-3 18, American Concrete Institute, “Building Code Requirements for Structural 
Concrete.” Load carrying items were analyzed and designed with a factor of safety of 3: 1 on yield 
strength as required by DOE-STD-1090, “Hoisting and Egging Standard,” and ASME B30.20, “Below 
the Hook Lifting Devices.” The support beams that will be used to lift the roof slab are each designed to 
support the entire weight of the slab. 

Vault Roof The new vault roof design shall be in conformance to the requirements of ACI-3 18, 
American Concrete Institute, “Building Code Requirements for Structural Concrete.” 

Tank Lift Design: Load carrying items were analyzed and designed with a factor of safety of 3: 1 on 
yield strength as required by DOE-STD-1090, “Hoisting and Egging Standard,” and ASME B30.20, 
“Below the Hook Lifting Devices.” 
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Anchor 
Diameter 
in. (mm) 

'/4 

(6.4) 

(9.5) 

ENGINEERING DESIGN FILE 

2000 psi (13.8 MPa) 3000 psi (20.7 MPa) 4000 psi (27.6 MPa) 6000 psl(41.4 MPa) 
Depth Tension Shear Tension Shear Tension Shear Tension Shear 

In. (mm) Ib (kN) ib (kN) Ib (kN) ib (kN) Ib (kN) Ib (kN) lb (kN) ib (kN) 

1% 270 430 330 430 380 430 470 430 
(29) (1.2) (1.9) (1.5) (1.9) (1 -7) (1.9) (2.1) (1.9) 

2' 560 590 630 
(53) (2.5) 530 (2.6) 530 (2.8) 530 670 530 
3%" 670 (2.4) 670 (2.4) 670 (2.4) (3.0) (2.4) 

1% 530 990 650 1040 750 1100 850 1100 
(41 1 (2.4) (4.4) (2.9) (4.6) (3.3) (4.9) (3.8) (4.9) 

2%' 1200 1290 1370 
(64) (5.3) 1470 (5.7) 1470 (6-1) 1470 1550 1470 
4'14' 1330 (6.5) 1390 (6.5) 1440 (6.5) (6.9) (6.5) 

Embedment 

(95) (3.0) (3.0) (3.0) 

EDF-3282 
Revision 0 
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Carbon Steel Kwik Bolt If Allowable Loads in Concrete 

(108) (5.9) (6.2) 

(57) (5.2) (8.6) (5.8) (8.8) 
2% 1170 1940 1310 1 970 

'12 3%' 1870 2130 
(1 2.7) (89) (8.3) 2450 (9.5) 2450 

6' 2080 (10.9) 2310 (10.9) 
(152) (9.3) (10.3) 

2% 1600 3070 1870 3070 
(70) (7.1) (13.7) (8.3) (13.7) 

4*' 2400 2850 
(15.9) (102) (10.7) $840 (12.7) 3840 

1" 3200 (17.1) 3470 (17.1) 
(178) (14.2) (15.4) 
3'14 1970 4140 2320 4140 
(83) (8.8) (18.4) (10.3) (18.4) 

(19.1) (121) (13.0) 5120 (18.4) 5120 
% 4'14" 2930 41 30 

8" 4000 (22.8) 4930 (22.8) 
(203) (17.8) (21.9) 

4% 3330 7070 4050 7600 
(114) (14.8) (31.4) (18.0) (33.8) 

Anchoring Systems 

(6.4) 

(6.4) (8.8) (7.7) (8.8) 
1450 1970 1730 1970 

2400 
(10.7) 2450 2800 2450 
2530 (70.9) (12.5) (10.9) 
(1 1.3) 

2130 3070 2670 
(9.5) (13.7) (11.9) $7;) ( 
3290 
(14.6) 3840 41 90 3840 
3730 (17.1) (18.6) (17.1) 
(16.6) 

2670 4140 3200 41 40 
(11.9) (18.4) (34.2) (18.4) 

4800 5870 
(21.4) 5120 (26.1) 5120 

(26.3) (28.1) 

4670 8140 5070 
(20.8) (36.2) (22.6) 

5870 (22.8) 6320 . (22.8) 

Kwik Bolt II Expansion Anchor 

1 6 
(25.4) (152) 

9 

4.3.3 !f 

4930 6000 7070 8400 9200 
(21.9) 9200 (26.7) 9200 (31.4) 9200 (37.4) (40.9) 
6670 (40.9) 7670 (40.9) 8670 (40.9) 10670 

(229) (29.7) ( 34.1) (38.6) (47.5) 

Values shown are for 
a shear plane acting 
through the anchor 
bolt body. When the 
shear plane is acting 
through the anchor 
bolt threads, reduce 
the shear values by 
20%. 

I 
** Values shown are for 

a shear plane acting 
through the anchor 
bolt body. When the 
shear plane is acting 
through the anchor 
bolt threads, reduce 
the shear value by 
12%. 

All other values shown are for shear plane acting through either body or threads. 

102 

4. 

Hilt! Product Technical Guide 10/97 
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2000 psi j13.8 MPa) 3000 psi (20.7 MPa) 4000 psi (27.6 MPa) 6000 psi (41.4 MPa) 
Diameter Depth Tension Shear Tension Shear Tension Shear Tension Shear 
in. (mm) in. (mm) Ib (kN) Ib (kN) Ib (kN) Ib (kN) tb (klV) Ib (kN) Ib (kN) Ib (kN) 

l'/I 1000 1BM) 1230 1MN) 1430 1600 1750 1600 

Anchor Embedment 

(29) (4.4) (7.1 ) (5.5) (7.1 ) (6.4) (7.1) (7.8) (7.1) 

(6.4) (51 1 (9.3) 2000 (9.9) . 2000 (10.5) 2000 2500 2000 
3%' 2500 (8.9) 2500 (8.9) 2500 (8.9) (11.1) (8.9) 
(95) (11.1) (17.1) (1l.t) 

$14 2* 2100 2225 2350 

1% 2000 3700 2450 3900 2825 3900 3200 3900 
(41 1 (8.9) (16.5) (10.9) (17.3) (12.6) (17.3) (14.2) (17.3) 

"8 2'h' 4500 4825 5150 
(9.5) (64) (20.0) 5500 (21.5) 5500 (22.9) 5500 5800 5500 

4%' 5000 (24.5) 5200 (24.5) MOO (24.5) (25.8) (24.5) 
(108) (22 2) (23.1) (24.0) 
2% 4400 7250 4925 7360 5450 7360 6500 7360 
(57) (19.6) (32.2) (21.9) (32.7) (24.2) (32.7) (28.9) (32.7) 

'12 3'h' 7000 8000 9000 
(124 (89) (31.1) 9200 (35.6) 9200 (40.0) 9200 10500 9200 

6' 7800 (40.9) 8650 (40.9) 9500 (40.9) (46.7) (40.9) 
11 52) (34.7) (38.5) (402.3) 
2% 6000 11500 7000 11500 8000 11500 10000 11500 
(70) (26.7) (51 2) (31.1) (51.2) (35.6) (51.2) (44.5) (51.2) 

14 

Y* 4" 9000 10670 12350 
(15.9) (102) (40.0) 14200 (47.5) 14200 (54-9) 14200 15700 14200 

7" 12000 (63.2) 13000 (63.2) 14000 (63.2) (69.8) (63.2) 
(1 78) (53.4) (57.8) (62.3) 
3% 7400 15500 8700 15500 10000 15500 12000 $5500 
(83) (32.9) (68.9) (38.7) (68.9) (44.5) (68.9) (53.4) (68.9) 

'14 4%* * 11000 15500 18000 22000 
(19.1) (121) (48.9) 19200 I (68.91 19200 (80.1) 19200 (97.9) 19200 

8' * 15000 (85.4) 18500 (85.4) 22000 (85.4) 23700 (85.4) 
(203) (66.7) (82.3) (97.9) (105.4) 
4'12 12500 26500 15200 28500 17500 30500 19000 
(114) (55.6) (117.9) (67.6) (126.8) (77.8) (135.7) (84.5) 

31500 34500 
(25.4) (3  52) (82.3) 34500 (300.1) 34500 ($17.9) 34500 (140.1) (153.5) 

1 6 18500 22500 26500 

9 25000 (153.5) 28750 (753.5) ' 32500 ' (153.5) 40000 - 
(229) (1 1 1.2) (127.9) (144.6) (177.9) 

1 
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1 
Anchoring Systems 

4.3.3 Kwik Bolt II Expansion Anchor 

* Values shown are for 
a shear plane acting 
through th8 anchor 
bolt body. When the 
shear plane is acting 
through the anchor - bolt threads, reduce 
the shear values by 
20%. 

ShearThmughTheThw 
a 

** Values shown are for 
a shear plane acting 
through the anchor- 
bolt body. When the 
shear plane is acting 
through the anchor 
bolt threads, reduce 
the shear value by 
12%. 

All other values shown are for shear plane acting through either body or threads. 
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BolISlze in. 

d,: nominal bit diameter' in. 
(mm) 

h,./h,: minimumhtandard In. 
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'14 '18 t i2  n '14 1 

'I4 '12 'la % 1 
(6.4) (9.5) (12.7) (15.9) (19.1) (25.4) 

ti/m I 2 1% 1 2'12 2'14 1 3'12 2% I 4 311, 1 4*/4 4'ir 1 5 
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4.3.3 Kwik Bolt II ExDansian Anchor 

depthofembedment I (mm) I (29) 1 (51) I (41) I (64) I (57) I (89) 1 (70) 1 (102) I (83) I (121) I (114) I (152) 
h, rninrrnum/sbndard 1 in. I la18 I I 2 I 2711 I r/, I 4 1 Y/I I 4% I 4 I 5% I 5% I 7 

hole depth (mm) (35) (57) (51) (73) (70) (102) (86) (118) 

other Length available (mm) (44) (114) (57) (178) (70) (178) (95) (254) 

extra thread length (rnrn) (19) (76) (22/28) (102) (32) (102) (38) (89/114 

4: anchor tength rnin./max. In. 1% 4'12 2% 7 2=/4 7 3l/4 1D 

Pa: thread length/ in. '14 3 '/I/ 1% 4 1'14 4 1% 3'h/4'! 

4: Wedge clearance in. %I 7/16 %I "h 
hole in plate (mm) (7.9) ( t l . l )  (14.3) (17.5) 

. . . , . . . . 

1. Hilti carbide-tipped drill bit or matched tolerance HiLTl DD-B diamond core bits (available in diameters from 1/2" to I"). 
2. Do not apply any type of lubricant to threads prior to torquing anchor. 

Countersunk, Rod Coupling and HCKB Specification Table 

- 
1. Do not apply any type of lubricant to threads prior to torquing anchor. 

. - ~  .. -~ --. - . . - . . . - . . -__ 

Combined Shear 
and Tension 
Loadina 

(Ref. Secfion 4.1.3) 
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SFE-20 Tank Removal 

8” Reinforced Concrete Roof Slab 
on 22 ga. metal  deck. 

1 
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Sawcut to a 7” depth 
Maximum fo r  intial cut. 
Final cu t  shall be dry to 
prevent water from 
entering vault. 

i 
22 ga. Metal Deck with 9/16” 
Corr u g a ti o n s (a pp roxi ma t e) 

#4 @ 16”  
#4 @ 12” 1 
Each Face 

SawCut  Detail 
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Notes: 

.. 1. Spreader Beam shall 
be used to provide 
vertical lift. 

2. Minimum Sling ongle 
shall be 60 degrees. I I I 

W6x20 Gr 50 
Beams 

m 
I 
0 

I 

6 ” 

1/2” A36 Plate J 

Lifting Bracket Detail 

I I 

1 V I 
I 

A 

W 6 x 2 0  5 
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3 x 4 ~  1 /4 Angle 
1 1/2” 

4 
I 

- I  I d l  / 

EDF-3282 
Revision 0 

Page 34 of 67 

Vault Roof Connection 
Bracket Detail 6 Req’d 
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Vault Roof Lifting Bracket 

4 ” 

4” x 4” x 1/4” A36 Plate J 
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TANK SFE-20 R emoval Analvsis 
and Riclaina Des' Ian. 

The SFE-20 tank wi l l  be removed 
through a hole cut into the roof 
of the concrete vault, 
approximately 10 feet below 
grade. Due to interferences with 
an adjacent wall, the hole in the 
roof wil l be slightly smaller than 
the tank and will require tilting 
the tank during the lift. 

The concrete vault in which the 
tank sets provides very little 
clearance on the  sides and ends. 
Since the vault clearance restricts 
access under the tank, the 
rigging to  be used to  remove the 
tank must be attached from the 
top, which will provide the best 
control during the angled lift. The 
existing pipe flanges, which are 
located on the centerline of the 
tank top will be used for 
attachment of the rigging* 

The tank was modeled using 
STM.Pro 2001, a computer 
based finite-element analysis 
progrom. The tank toads were 
applied and the resulting stresses 
were determined. Lifting brackets 
were designed that attach to the 
blank pipe flanges that wi l l  be 
installed on the pipes once 
disconnected from the pipes. 
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Stud lsnlthr for la joint ttanrer 
two tips of the s d  andr. 
Boltin arrangement for 125 Ib. cart iron fleDLss are the same IS lhown for 150 Ih. 
shrl I lmnr.  
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